
Supporting Information

. . .
stat ic int v i r q i s g l o b a l ( u i n t 32 t v i rq )
{

int rc ;

ASSERT( v i rq < NR VIRQS) ;

switch ( v i rq )
{
case VIRQ TIMER:
//added the following line:
case VIRQ CUSTOM TIMER:
///////////////////////////
case VIRQ DEBUG:
case VIRQ XENOPROF:

rc = 0 ;
break ;

case VIRQ ARCH 0 . . . VIRQ ARCH 7 :
rc = a r c h v i r q i s g l o b a l ( v i rq ) ;
break ;

default :
r c = 1 ;
break ;

}

return rc ;
}
. . .

Listing A. xen/common/event channel.c

. . .
//Code added: /////////////////////////////////
struct t imer custom timer ;
short i n i t i a l i z e d =0;

stat ic void custom t imer fn (void ∗data )
{

struct vcpu ∗v = data ;
s end gue s t v cpu v i rq (v , VIRQ CUSTOM TIMER) ;

}
///////////////////////////////////////////////

long do vcpu op ( int cmd , int vcpuid , XEN GUEST HANDLE(void ) arg )
{

. . .
case VCPUOP set singleshot timer : {

struct v cpu s e t s i n g l e s h o t t ime r s e t ;

i f ( v != cur rent )
return −EINVAL;

i f ( copy f rom guest (&set , arg , 1) )
return −EFAULT;

//Code modified: /////////////////////////////////////////////////
i f ( s e t . f l a g s == SS CUSTOM TIMER) {

i f ( ! i n i t i a l i z e d ) {
i n i t t im e r (&custom timer , custom timer fn , v , v−>

proc e s s o r ) ;
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custom timer . type=SS CUSTOM TIMER;
i n i t i a l i z e d =1;

}
custom timer . data=(void ∗) v ;
custom timer . cpu=v−>proc e s s o r ;
s t op t imer (&custom timer ) ;
s e t t ime r (&custom timer , s e t . t imeout abs ns ) ;

} else {
i f ( ( s e t . f l a g s & VCPU SSHOTTMR future) &&

( s e t . t imeout abs ns < NOW() ) )
return −ETIME;

migrate t imer (&v−>s i n g l e s ho t t ime r , smp proce s so r id ( ) ) ;
s e t t ime r (&v−>s i n g l e s ho t t ime r , s e t . t imeout abs ns ) ;

}
////////////////////////////////////////////////////////////////////
break ;

}
}
. . .

Listing B. xen/common/domain.c

. . .
int cus tom t imer i rq=−1;
unsigned long int next t imer =0;
unsigned int custom timer cpu=0;

stat ic i r q r e t u r n t cus tom t imer in t e r rupt ( int i rq , void ∗ dev id )
{

// timer handler code
next t imer =0;
return IRQ HANDLED;

}

stat ic struct i r q a c t i o n cus tom t imer ac t i on = {
. handler = custom t imer in te r rupt ,
. f l a g s = IRQF DISABLED | IRQF TIMER,
. name = ” custom timer ”

} ;

void schedu le cus tom t imer (unsigned long delay )
{

struct v cpu s e t s i n g l e s h o t t ime r s i n g l e s h o t ;
custom timer cpu = smp proce s so r id ( ) ;
l o c a l = x e n l o c a l c l o c k ( ) ;
s i n g l e s h o t . t imeout abs ns = l o c a l+delay ;
next t imer=l o c a l+delay ;
i f ( cus tom t imer i rq < 0) {

cus tom t imer i rq = b i n d v i r q t o i r q a c t i o n (VIRQ CUSTOM TIMER,
custom timer cpu , &custom t imer ac t i on ) ;

}
s i n g l e s h o t . f l a g s = SS CUSTOM TIMER;
rc = HYPERVISOR vcpu op( VCPUOP set singleshot timer , custom timer cpu ,

&s i n g l e s h o t ) ;
}
. . .

Listing C. Sample timer use.

. . .
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i r q = b i nd v i r q t o i r q h and l e r (VIRQ TIMER, cpu , x en t imer in t e r rup t
,

IRQF PERCPU |IRQF NOBALANCING |
IRQF TIMER |

IRQF FORCE RESUME | IRQF EARLY RESUME,
name , NULL) ;

//VIRQ TIMER priority decreased by 1 below: ///////////////////////
(void ) x e n s e t i r q p r i o r i t y ( i rq , XEN IRQ PRIORITY MAX+1) ;

memcpy( evt , xen c lockevent , s izeof (∗ evt ) ) ;

evt−>cpumask = cpumask of ( cpu ) ;
evt−>i r q = i r q ;
per cpu ( xen c l o ck event s , cpu ) . name = name ;

//Code added: /////////////////////////////////////////////////
pr in tk (KERN INFO ” i n s t a l l i n g Xen custom timer f o r CPU %d\n” , cpu ) ;

i f ( cpu==0) {
i n i t p r o c f s ( ) ;

}

name = ka sp r i n t f (GFP KERNEL, ” customtimer%d” , cpu ) ;
i f ( ! name)

name = ”<t imer k a s p r i n t f f a i l e d>” ;

ge t cpu var ( cus tom t imer i rq ) = b i nd v i r q t o i r q h and l e r (
VIRQ CUSTOM TIMER, cpu , cus tom t imer in te r rupt ,

IRQF PERCPU |IRQF NOBALANCING |
IRQF TIMER |

IRQF FORCE RESUME | IRQF EARLY RESUME,
name , NULL) ;

(void ) x e n s e t i r q p r i o r i t y ( ge t cpu var ( cus tom t imer i rq ) ,
XEN IRQ PRIORITY MAX) ;

//////////////////////////////////////////////////////////////////
. . .

Listing D. arch/x86/xen/time.c

. . .
//Code added: ////////////////////////////////////////////////////////
stat ic int customtimer evtchn=−1;
int f ind customt imer evtchn (void ) {

unsigned int evtchn ;
int i r q ;
i f ( customtimer evtchn==−1) {

i r q=i r q f r om v i r q ( timerCPU , VIRQ CUSTOM TIMER) ;
for ( evtchn = 0 ; evtchn < xen evtchn nr channe l s ( ) ; evtchn

++) {
i f ( i r q==ge t e v t c hn t o i r q ( evtchn ) ) {

customtimer evtchn=evtchn ;
break ;

}
}

}
return customtimer evtchn ;

}
//////////////////////////////////////////////////////////////////////////

void xen evtchn do upca l l ( struct p t r e g s ∗ r eg s )
{

. . .
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#i f d e f CONFIG X86
e x i t i d l e ( ) ;
i n c i r q s t a t ( i r q hv c a l l b a c k c oun t ) ;

#end i f
//Code added: /////////////////////////////////////////////////
i f ( ( smp proce s so r id ( )==custom timer cpu ) && next t imer ) {

unsigned int port=f ind customt imer evtchn ( ) ;
i f ( ( x e n l o c a l c l o c k ( )>(PItimer−customt imer be fore ) ) && (

port !=−1) && ! t e s t ev t chn ( port ) ) {
i r q e x i t ( ) ;
s e t i r q r e g s ( o l d r e g s ) ;
return ;

}
}
//////////////////////////////////////////////////////////////////

xen ev t chn do upca l l ( ) ;
. . .

}
. . .

Listing E. drivers/xen/events/events base.c
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